Control of Schwann cell survival and proliferation: autocrine factors and neuregulins.
Postnatal rat Schwann cells secrete factors that prevent the programmed cell death (PCD) of low-density Schwann cells in serum-free culture. These autocrine survival signal(s) do not promote Schwann cell proliferation. Moreover, while NRG and bFGF, which promote proliferation, both rescue a subpopulation of neonatal Schwann cells from PCD, they do not rescue freshly isolated Schwann cells from older animals; other known protein factors tested also do not mimic the autocrine signal. These results suggest that Schwann cells switch their survival dependency around the time of birth from axonal signals such as NRG to autocrine signals. Such an arrangement would be advantageous for the regeneration of peripheral axons following injury. We also compared NRG-induced Schwann cell proliferation using autocrine signals or serum to promote survival. The autocrine signals increase the rate of NRG-stimulated proliferation of low-density Schwann cells in serum-free medium, whereas serum inhibits proliferation by inhibiting both the production of survival signals and the expression of erbB2 and erbB3 receptors; these inhibitions are all reversed by forskolin. In contrast, forskolin has no effect on proliferation when the cells are exposed to high levels of autocrine factors.